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tut &mi>mmtf 3 mm±.<^mm^m^ t>m& ^n.xa 

mfrhmmwmmznLxmhm^<m^mw:Zixh 
m.$YW><7>mt l zfrnxmtoLx\^z\t, wmt-t&yt 

S^T^BS** 5 0—5 0 0 nmtib 0 . 

~ 1 0 0 n mT'&&/h@fi^h WB@# 1 0 0 n mSr 

miz^&tt&mmitmmwm-tf, wna*t5^ 

1 0 0 n mtftS/lNilft lOOnm^i 
9, 

{ mim 5 } m&msmvy}?* < t i> 1 t % 

: F* f ****lT V>* £ i: Zffltk 1 Xtt 2 Iz 

m&<omi&?m±.tzimLxmm2iit:mwm&t £ 

t mmtmt tfrnffitszit Lxftfawmztitz&mtm 
mxMnmx'h-ix . 

msKwmm&m 1 ~ scontimztm^m&x'h 

[000 1] 



zn*ffiite&mm!Bm±mmmizm-tz> . 

[0002) 

[^osffi] wmmit^^ji-^-fflmiztt 
*)kk hiz±&nM<r>m*%mmm#> 
btixuh. ze>±mmm<7)*t>x'i>. &mM®gtmn 
mizmm-t&mA&%ffix$)Z>zt. imm^yyj^ 

yv-tXX'WmX'Z h ZbmfrhZnmmWfiW&^fi. 
[0003} ^*c0feSli^*^«?fife^Tii. 

ti^miz^tiix&Mm&mnMM&m^zi^ t& 
[0004} zaytztb. &mm!gm±mmm<QMmwz 

<0iMX^£[6]±£-tf&.rfct;:J: 9, «*ffi<?5X*/Mf*- 

(%) TIBst ( 1 ) T*$*i.4. &fz. TIBsS 
( 1 ) P 0 <SAtf3K^[mWcm-2). V oc {4Bft& 

«JE[V). I sc l«iaM(mAcm-!), F.FJi 

tftUB^ (Fill Factor) 

n=100x (V oc x I SC XF.F.)/P 0 - ( 1 ) 

[0005] ±ss.<omit Lxn. mm. mmw- 1 o 
- 2 5 5 s 6 smamiziz. w-mmt>mtiis o n m 

3 P-*m@&m*.ti2 0 0-5 0 0 nmTfo&±%%*m 

[0 006] £fz. fi2000-l 062 2 2^fg 

10~300nm)t, W^^b^ 

; 1 OnmOT) t £^£$^TSt£¥#tt 

rfmM&tix^z. 

[0007] 

^^ti. IMlrM HPF 10-25586 3-f-^fg<7Wt« 

esrfiHi.^fe*ii^M±^mmat^#ra2 ooo-io 

6 2 2 2 •5§-&$8£!B&<7)3fcS«£ tfii. 



1 
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[ooo8} ±3&Dz.r><7y&mi l z%m<r)&M 
mmL±m>WMz. ^rtuzn^x^^^m^^ 

mmmm±^mm<7) j o iz . ^mtmmzmmexkz * 

atfqWMftMW* 1 ^ =5r& i: , 

[ o o 09-] *hbj§^ ±iB«3fcft«<o^rr&a!HWB 

[00 10} 

&tL. &miz<££tiz>wnm¥mimm\ mmmm 
tzmiij&^^mizmwi^ti^m^mmmmizMLxm 
i>m^<mi,zmw.ztihmtzfrvximnmt& z t izx 
~>x. mmsmk^xvyjMKsmm t 

< fa±§#* £ t &Zb L , aNBSfcSBSI 
[0011} -T3r;b*>. 5BfciH£ir*-&4m* 

&eomfrt>mmnxi5*). mt<7>m<7)&miz&. *m 
umntLx^tm^mim^^ttiXiyK). a»o, 

[0012} #3*tt«1i£±fe?>«f£i: TZZtlzX 

¥&im&<D^mfrk¥&#m&<Dmmmz&-rh z 

■fifalzfe^Xfa* izimnmtZ Z t £ . -fco*: 

*fffiH*Sl£*Stt. fttZi&VZimW- 10-255 
8 6 3^f§£7)5t«Sai>'i}tP2 000-10 6222 

^jkmiz§m<vfcmm<7>\,^titz)mLxi>. *mwm. 
mMz&vz%,®im))mt:£ vrnmizft^-zzzttf 

mznhzttfx'th. 



[0013} ZZX\ *fffi8tc*iv^. r 3-/Uc-&i*l 

&comizfrvxmuLx^& j — astefflaw- 

^iz&m^itm^mmttnw-mmtimftmnm 
fr^mpmnmtzfrvxwwiizmii tx^h^m^ 

[0014} mtif. mft$&>mfrt>wa\-&comizim 
xmm^mfm^^imm^Mmizima lx 

nrntPMizmmztizmo^-h. -u^m^^omn 

0>mtm?\-&0>mt<?>mzffimzti&m<7)?-h. -m<?) 

[ooi5}^, *mxr>xmmz&^xte. m\-m 
<nm i,z&nh mitwtmw&T^mmij 1 5 o~ 5 0 
onm?ib9. m\^mizte\dzmm&mfo 
%itf-<^mm. t mftuvym iz& ft & 

OT^ifSh^M^* 1 0—4 0 0 n mX'hh Z. 1 1>W£ 
U*. iilKJ:0. #S»*«Sl*Jt*JttS3K»SU!Mi$' 

[0016} a^OJiCfeJtilWlSBMN!* 

&f*>¥*ffi&& 5 on mjmxfoh t . mm&mtm 

JRT*^ hft* met h zk®m^cr>MRl/ZcD®fe&M'J? 

&<nmt,z&v&mfcm^w&T<wmmtf5 0 0 n 

itWmW&l^mffi&hem&l 0nm*MT'J>-2» 
;S\ - OH^'4 00nmSr^Si.|,i:. fWgR<0JBtC*i»t 

[0017] f LX . ±IBt H^OjS.**^ , mftU<7> 

mizni?&mim^mk?<wimm±7 o~4 o o 

nmX'h&Z.btfJ: *)ft£L<. 8 0~3 0 0nmTi) 

wmftftTv>¥mLmt&ftmcQMizt5i+&Mim¥ 
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mmk : ?cw&)ftmtcr>m3.2 0—3 0 0 nmt^S; 
[ooi8]ic, *«^>3ie«ffitt, ^ttmfiios- 

[ 0 0 1 9 ] icoj; 3 tc, ¥##*g<o=&;i£-tr3r£-£ 

[ 0 0 2 0 3 £ <I T\ c <o^. jjEevhaffe? w% 
e&a 1 5 n m*src& & . fifttSII*l««g* s 

S^fW^&S* 4 lOOnm § h N mffirt^S 

*&mtf 1 0 0 n miaTT* & t , < 

±fBfcN«<9Sj&*»^ /jN@^^F^fi®il 0~8 
0 nmT'£>l>.r k#Jt 0*fi L< , 15-70nmt* 
4 £ k U ^Sf<WW« 1 

0 0 n mi 9 t^g= < 6 0 0 n mIJlTT'&£<I i: 0 
0£L<. 1 2 0~4 5 0nmT&&<Ii:#*M(;:*?£L 

[0021}^^. fttca^^at-^ifeft 
*m&t co^mztt-f h ±\mFf-<m±%\%\± 5 - 1 

0 0mm%X'fo&Zb-¥W£ L<. 2 0-10011% 

[ 0 0 2 2 3 tfz. *m&ftnj&ti. *m#mj&<?>m 
fi&comzm< m$i<7>m<D&miz^£ ti&wHV&tmi* 

WFtiK ¥%&f£#5-l 0 0 nmT&SMf b¥ 

mm& loonm^is xmttb 

*mttbjmtTb<^mzm-h±w&^<m.^m 

zti&mfr^mft®<DmtzfrifximuLx^&i><?)X'$> 

-?Xi>£^. 

[0023] £cOi a fc. 4^fcttffi<7>#/l IC-ir^T $ 
M^mttbLTlilM&I^LTZmnL. gftSP 

b Lxte±.m<r>>bmL?b*.mL : T-b zm.-$Lxmm 

U W.IZ. Zcr>Wi£3kftZ±Ml<7m')b^&z\blz£'> 



fc3*^3t«fc o izm.ft&crimfrhmmnmizfrrtxffli'a 

ZithZbtfX'Zh. 

[00243 Z<7)t§r£lZi> . /jNg^C0T%a©i 1 0 
—80nmT'&&£ ,!:#<}: 9*?£L<. 15— 70nm 
X'h&z\bt&£lzttf£ U*. ^StfrP^i^fig 
(i 1 0 0 n m i •) *>;*:# < 6 0 0 nm&TX'fo&Z. btf 
<fc9*?£L<, 1 2 0-4 5 0nmtMlt*W 

k ^ll, 2C^&*@?i^K£#J^{i 5 - 1 0 OSi 
%X'h&z\bi>W£L<. 2 0-10 0II%t|,S; 

[oo25j^. *mi<7xmmi. tmtmmom 

< b i> 2m<omim*mim. : Fi) i tt$tix^& o-e 

mm&?<v¥mm*ft£&'<it:£dtzmft&<7)mfrL> 
&i>m<vmizi>r>tfxmtoz-*t& z b #-e# & . 

b {> 2m<^mitm^Mitf--h>h%&m* 1 

U . fl!20#»ti 1 S^>S5^!BJ^«^^ htzhMb L 

t 28^-fb^»f*^t LT , ^mi&lfi 5- 1 0 
0 nmtfci'hffifif k^%?i@^'l 0 0 nmlilil 

Jzmifrbzm^xty^. 

[ 0 0 2 6 } £ fc. *I6BJ(±. «*SfSr^S#»f« 
^k S^«*«S<Og3Kiii±fcBlf«LTi:«$*uti8 

mx'&z z b imkb -t&&mm!gm*;Winmzmm~f 
■So zoxdiz, mmLttmiemm&zm^hzb 

[0027] 

[00283 CM— HH9BSB] H 1 Ji. *HW03K«a 
li.mi *c*t>t«W 1 0 0<7>a5^c7)«5^£^KifHEf 

[00293 01{c*-T3tmfiil OJi. ±k LT. S3fe 
HF2$rqg-ri»^«smS2k. ^K^«smS2<7)S 

fig$^T^i». &tc. m3iz7jk^-&mmmm*m'mm2 . 
on. ±b lx. miizTfiLtzftmmi ob. zmcE 
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Bf&znmmzimztiKwmME t frt>ffif&ztix 

IMF 2 2izH^xmMVE tmrntT^z. 

coo30] Z0)&mrn®m±?%mm2 on, mwrnm 
i £M&Lx^tmm2izmttzti&jtL 1 oizx-o 

*mftwm2 Mz&^xmi L^tfii mwrnm 1 iz 
MubktixftmzJtwihztih. 
[003D mmmm 1 <^mmm izmizztiz, h<^x 
\&c<. mmn&mrnmtkmwmizjXMZix&mBnm 
mzmmxzz. mttf. miRvmscomimmi 
a. tf7xw&mcmwmwi4cvmftnm2CDMi l zjt 

m®.* w-r h . ^ ?mwmmm 3tLx&. aa/**^ 
mzm^t>ii&Mwwmzm^titf£^. mz.it. 

Z nO : A 1 3— h$7Z.mWmf hfth, ttl. * y 
[00321 SBJ««4 i: LT«S. i&P H ^*/Mgfcffl^ 

ssl tf7AmmmM£Mmiznt>-t%t' Lx%cr>m\ 

±zm^&h<?>x'fommm$$jxx?t:<x 
mtomwm&fazc arc*, x v>. 

[00 33] 111X^02^^-3^. ^«cm®2 
tt. ^b^^*fi^Srm«^i:^-^3o^«^4»^ 

(ciii&v^tcffiS£ft.g>jg|*}gB^Jl2 1 i:. 

® i lt#*> svMaafciBa^ti^^gp^ 2 2 
t . srtgp^s 2 1 tmt-&cr>m2 2 1 nmizwmztL 
mmm23kfrt,ffif&.ztix^&. -etT. 3^1 

sc, ^mnmiztenzmim^mmt 1 ?-^*! 

tixts*). Mft&comiz&vhMim^mmiLTc?)^ 
tk&kmftU(nmiz&v&mm^temir<wmm 

k <r>miM £ L < it 2 0 ~ 3 0 0 n m k %h ± O IZMWi 

ztix^z. znytmmi oiz&^xiz, ±Mcn>mm* 
G-tz¥mfamm2Zffiz.hzkiz£L mz^mim. 

[0034] -r^r^*> . m 2 c^-r d: a fc, m^mrn 1 



L 1 OO-g&li. F*lSISfl2 3K#W$*t&WK@<0<i: 
O^&fciMfclt^SWm^P 3±-ca^«fc <Rftf$^. 

T . ffcSbfc L12t^ 9Bt/«F*JSff<0Jf 2 1 iZ^mX < 

mztih. miz. ft&m2 3ftzmm-z>ft (mmit 
■?) m\-McDm2 2iz<£^ztix^&m<{um 
^mmtFP3±x^mx<^M$ivx. s*a3t (s* 
it-r ) k % Ktwtfmft&com 2 1 izgjmx < mztiz . 
■r co^mvtnm 2 <^m nuz&vt h^^mv^mmz 
j 9. ^im&2iz&^x®.tifz?jtimim)m£n 

ZZktfX^h. 

[0035] H2^-Tck3(3. ?mim&20ygLp)%$ 
(DM2 Hi. LT. ^t^##*±^ (/J^S^) 

p 1 ti^gftwfffifp 1 (Tymwizmmzntim 
m&.mp2ktet>mi&£tix^&. tti. rtai2 3s 

XSmt\-®<r>m2 2li. ±fc LT. K-ftifi^fm^P 1 

^^{^4^ (A@fi^-) P3t. zti^mtm^mft 
m^p i s.t/g?-fb^^^p 3c7>mmiz®mztit: 
mm&mp 2kfrt>ffif&zixx^z>. 
[00 36] zzx\ mmtmmt? p 

mm ztix v . . BMtHMNWctt?- < *€aa^ > 

P 3<W%SWi U<« 1 0 O nm j: 0 

&£oi,zmm%tix^&. -etT. ^i-gp<7)S2 2tci5 
(t-a^-fb^^^^ p i kwnfmrnfm^FP 3k<?> 
izmztti-zmkfy&mtm^p 3<mi^m^i. 
M23tiz&vhmm i tmmL=?p 1 tw^w^mm 

fP 3 fcO^Mlc^£iM^^^#*}^P 3C0I2^*1J 

#ir k nmim¥^im*<?>¥mmimft&(?>m 2 
±>. zcoxnmi o&tgr&izte. mfiu<7)m2 ikii 

[0037] ±3EBMfc«^Wm : ?P 1 Xl^iMISB^at 
#^-?P3(i#fcRS^§^l»tOT'{i*<. ^J^-fb 

Xli, mtl£. T i0 2 , ZnO, Sn0 2 , Nb 2 0 5 , 

1 n 2 0 3 , W0 3 , Zr0 2 , La 2 0 3 , Ta 2 0 5 , Sr 
Ti0 3 , BaT i0 3 W*m^&Zk&X'%&. 

[0038]*^. *mtomm2<r>w,-cr>*m>wm 5& 
vm-<v¥mftm6iz-£^2it&mm&mp 2itmzm 
mzti&i>(Dxitt:<. ■sjw&m&iv/ttiiiftn- 
*mmizi&tR&&^>&mx'$>titf£\,\ zomm&mp 

2 k lxi±. &m§m j $>Gm&mm£m^z z\ktfx$ 

&mmfok Lxamyfnz/T-y. 

Z/mScDiSfa (Mz.lIi'A-iSi'T*- h - t'X ( 2 , 

2' -b*e'j>-*;k-4. 4' -$sxm,tf**sis—h) iv 
(in) ^w^ixs. ^m&mkLx 
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[oo 39] ttz. mmifcmM2<?>m?>-i±. 3-5 ou 

mX'hhZttm&LK. 5^3 0MmX'$>Z>Z.btf£ 
9*?SfcL<. 6—1 8jumT'&l>£h# : :gtdi?iU\ 
*3»|s»ffi<OJf»3&s 3 ^ m&m b $r h b . fHRt»*&« 
4-=5r < * 0 *t««fc:WRT * =5: < % h < % 

-~h. ^m^wm<nw.?i.^o l x^n.7Lhb. m 
6 i-K««mtJt-)t 1 3 -^«ffi^»ai*na 

[0 0 40] *Jt. *t«CEt±. WCR^S#l.&t^)T 

m&0mm&i bmiffitft.$:3rr&i><7)T$>->x 

X'$>->Xl>£^. 

[0041] mz. mmnE(?mj£t>3tmmzti¥mft 
tcm*-£a,x\ wmizmfe s ti% v \# , i - / 1 3 - ^ 

i«7 y^E-^Aig*^ 3 »>-fl; y b 3 
a^Lfct>WSrif*m^&ii:3Sf«T'&*. Br 
-/Brj-I, **JV/i\-i Hn^f-yvjRiSrif^H-y 

[0042)4^:. X^-^-SOlijfctt^i^lSBJg 

[0043] mz. muzTKLtiftmm 1 ost>'03tc 
[0044] 5fe-r N m^wm 1 #7 

XS«^^4±^tca^7 vm K-7S n 0 2 

[0045JW:. sajjm® i &mmmB$3±.iz*m 
#mm2<7)&mzBm-&*mbLxit. mtn. 

ftTP 1 £4H»3-frfc«rt»tf>Ji 2 1 £j&£-r£*:#><7) 



ifcwcftjisw-*. i^tt^flrfrSfcLTi^-a- 
BJBJffi5r*f£fflV**«ri:)6*TS&. ^LT. ft 

lRLT^#«ffi2tf>*|*l»tf>«2 1 <3^?L«¥#* 
m) ZBfc?&. £«0fcS«9*|jSiaKtt3 0 0-800 

Mi&a£tfx?%< Kcha^fufiihh . Mt£ffljs^8 o o 
mfmm 2 < ^.?L@*#frjK > «mmw*% 

[ 0 0 4 6 ] Mft&em 2 1 ilCrtgSS 2 3 £jg 

^•r^%&(c«d. fi^Jxtf. ±IB^>*f*l8l5<OJi2 1 Sr^fiit 
-r*fcft<04m«E(c. Bf^eOi^flW^WIca^ P 3 *■ 

ft!Bj^f*c^P3SrS{c^Sll$-*^a^?r^S^ 
&*46kl^»fc:tTP , 3aW2 3±t=«*H»WJB2 2*^ 

[ o o 4 7 j ijcjc. ^#{^sm®2 *{=a«a^^*n^ 

^(CJ: 9«ISfe*P 2 . iMSfe«P 214 
^fWM2.tcf«r (-f^©«f. «B3(R**:fctt*8ra: 
if) S-ti-4Cktc«tO**S-ii-&. d^>f«^r&{i. fi^J 

-fimzm^hzbifix**,. z<rm* mmzM&Lmsi 
mt&%b'vxm®&m<7)®.m. mtwrnthzbtfi 

[0048] #^#^i2p l ?^Six^7K«^ 

[ 0 0 4 9 ] , @BJ«® 1 <7)iaBti3im 
4. -r=5r^*>. IB«gl«lfgli3i:t:Ti0 2 

^(W&itzimtzmmzitttWizm^xiyX^. m 
wmR3±£*mto*mk£mmzitiijmb txu 
'j&twifm$:m^&zbif s x'Z&. m-^t-A 
aatmHim-. *j<?9m»* ^^xN^h- 
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js^ogiaiSr$ij trr ur c v Dwwvmmmz 

[00 50] Zco£dt,zLXl£W&l 0*ft«Lfcfft 

j££-£ft. 

[0051} [JSZ3IH9BJB] filT. 04 £#BgL&# 

*-*"ft. 04te. *«BJk^«a^«ZJQBBSR<0*» 
f^ffi^rt&^£*ir«l^»rK0T'£>ft . 
[OO52j*2Stt9BJB0»te«ttl 1 (0*Hhn 14. 
04 fc^rt A 3 (c » 2 <5D*f*fgp<7)Ji 21U 

AWMiMMWHSff <*gfitf-> P3*%tfc*r03>K # 
Jf t^tfti^fc^^#*i^ P 1 (/Mlffr?) fcftflSft 

<*g«FH P3t osmzm-zmm* 
mm*? p3^ie^j-^*v *rt^®2 

1 j6» £> S^hSUO® 2 2 KWT *f*D L T V * & £ i; ^ 
14. Hlfc^rftmm OtlW^ffJ&^WLTV^. 

#;ir^SHfc#^t^^<^*^gJ4 
SrtSiicT)® 2 1 a* £S*Ngp<^f 2 2 tcjWCiJHnr* 6 c 
fcfc&ft. Zfttnmi IfcfclvCMc. ±ie^itSr* 
^¥**WK2«r«;l&£J:fc:J:D» Sf£¥#ffc«ffi 

2 rtfc: *s»t* All ftO©JR^^ft_h#0£>ix-t 

[ 0 0 5 3 ] * LT, 1 1 £flB*.>fcfi*ittS 

iz^a tfcesp«as*HWfi 1 0 1 mm<vffif&zii-f 

ft. ifc* #WS1 1 1 S:«*.>fcf5*J«S 

m^Kxmm 1 0 ejrajssbHHBfi 20 1 mm^> 

[0054] [SSHggiBKB ] OT, II 5 £#g3 L $n&* 

*>. ±a« Lum-msmxzm vxmm Ltzmmt r- 
10 0 5 5} *mtmmcrrftmm 1 2 ( ) «4. 

0 5 tc^cT 4 0 1= . 2 <7)&9\-®<7)m 2 2Zffi 

&tz*mmmtf 1 a^BM^tt&^p 3 
t* in 1 iz^k-tttmm 10 1 mm^ffif&zn 
ltv^4. -t%b-h. m5iz7n-r¥m#imm2&^ ft® 
m2 2 <D*iF?*m.w?>m* h 2 wrmwrnmrn^ 
(mvmmmk? p 1 i+«t) at/BHtigj^tt 
s-? (ASfim P3> if>t>mmztiT&*>. ztitM 

ft. cico^-fct. #/frfc<^gHL^¥^f*»?)¥^ 



feStigrt^S 2 1 *»&«*h»«oji 2 2 tztrtrcmta 

[00 56} ZLX. i<Wi6«ffil2*fflifefe«*tt» 
SAISmifi <0^W 14. ^M5fe«ffil 2J2W4iBl 

a^^Tfem® 1 oat^fe«iiiSM±^«?fi2 otis}«o 

[0057] [^BHi&^.^i wt, ®6 tmmxtetf 
^w%<r>itw&<nm=mmm.\z^xwmth . =5: 

[0058] 4^m^SK^|g«S 1 3 (0^^) (4. 
0 6 tC^-T i d (C, *^#cHS 2 COP^PS 2 3 
4^«cB^*>' 1 a^^K-fC^^^i-^P 3cr>frX'fo 

«^<7>®2 2^^-r^^#fW}^'ia»<?5®? 
-fb^^^St^P4<7>^T$)-§.^Mi. 0iec*^« 

mim{tm*mmt=?p 3 cr^mmx k> t a# < ^4 
^^^^^^Bg(iSrtgp<7>Ji 2 1 frkwmn 

m2 2lZfrVXtmu-t&ZtlzKi;&. zcrmnmiMz 

a^xn. ±M^m^^'t^mwmm2^mx.hz\ 

[oo5 9>-?-lt. ^<^m^i 3*ffiifii&mm 
m±mmm (0^-r) ^K3e«si 3^401 
iztfi t3tfe»iaabk»«fft lot is}«offifig^ *rr 

m^tiimm 1 0 Rv&mmmi±fwm,m 2 0 1 isi^^ 
itmizx ose&t * c t ft . 

[0060} JiLL. *%BBc?)i!f31^||]^S{co^T!li 

[0061] mti$. iMicommmmizn^x^ sm 

t&&mmmm;mwMi,z^xwpRLtzi)K *$me> 
ft?im&zs&mmmffinmtec\Mzm5£i*ti& %><d 
x-it^K mtii. *mi<7>%mm±. muz^-txm 

m2£ffiz.&ffi&.Z1iiLXi^Xi>^\ 0iJi.(f, 07K 
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ft&<vm 2 2 b s Al*jSff<7>Jl 2 1 fc «W»OJt 2 2 i: <7> 
mz$iW.Ztl&ft&m2 3&X/2 4 bfrt>ffitf&tlX^ 

com2 1 frkw&\-m>m 2 2 tzfri-rvmxrr& ± o izm 

[0062] 

imrnm] mmmvimmzmfx*mi<?)% 
mmtxf-esm®mm±mm.mz~o\ ^xmzm l < mm-t 

[0063] (mmm 1 > &.Ttz^-?^mtz j: o.ms 
izyjk Ltz%mm 1 2 1 m®coffif8.$:tt zxmmzim 
u mz^ z<rmmmzm^t:wmm3t,z^-?&mm 
im±ffiWM2 o t mmcoffif&*^& 5 x 2 om m<o 

[00641 t i o 2 *a^ ( r^?— fc\ a*r 

XOy;^, ® n ° n ^ ; r P 2 5 j % ; 2 5 n 

m. P25t^0) tzr^+frT-bhy. 

3^*. %mmm (jmitmm. ma& ; . nrr i 

t on-Xj ) StJDX. *^LT«F*l^<7>a2 1 Tgjjfcffl 
<W5';- (P2 ; 1 3$Ok%. *y 

[0065] P 2 5 , UfJE«*gT i 0 2 &^ 

(T^?— te\ T^SS : 1 80 nm. IXF. P 1 8 0 
fcV->o) fcfcfflv^ P2 5i:P180tO«ait*<, P 
2 5 : PI 80=1 : 1 b%h J: ?tzLtl£&Umft<V 
X7'J-U RIKe>HK3MIfc: J: 0 . rtgpg 2 3 ?gf£JB 
«X7 , J-(P2 5<^WI; 7. 5®S%. PI 80 
^W*; 7. 5«*%. fcJtT. ^7U-2t-r-S) * 

[0 0 6 6J&C Pl&OOX-trm^tlWHmi&cO 
Xy»-1 fcBBKOllR^lifciJ:'?. l*lg15«2 3JE?fi&B 
^7 l>- ( P 1 8 Oco^i ; 1 5®i%. WF. X 

[0067] -ST. *7X1«4 (iiWi*«tt^9^ ) 

Mzy-ymv-TztitisnOzmwms (mm-, 70 

Onm) £]&f£Ltzmmmfe 1 ; 1 . 1mm) Sr 

mffiLtc. *LT. .I<0SnO 2 3PHg!3±tC. _BiO 

-?-<7>f&. 4 5 0x:<^W(r>hbX'3 Oft 

[00 68] mtz. X7U-2Sl>'^.^U-3^fflOT 

m±.iz® 5 tz^-ftmfcmm 2 1 mmcr>ffim<v¥mt&m 

m (S3»>ffl» ; 1 . 0 cm*. JH5 ; 1 A 
(*Jg&«0®2 lOJIJf: ; 5/im, ftgBJl 2 3<nMW 5m 
m. m\U<^m2 2<r>mW\ 5^m) £^j£U iMJ&fe 



[0069] *<ota. tmtmmcowmiz&mz&.To 
zoizLxmrnztt. 5fc-r. tr/i^-* 

Algflc [cis-Di (thiocyanato)-N,N'-bis(2,2'-bipyridy 
1-4,4'dicarboxylic aci d) -ruthenium (II) ] $rffit\ i 

«U 8 0°CcDaS^ftOti:-C-2 0B#^aL^. CI 

*uc± 0 . *mimm 2 nfomznm&mzm 1. ox 

10-'mo l/cm^f§tt. HMftWEVo 

1 54waaiLfca. 2 5'ctc«^L^^»mgiE^tfcv> 

[0070] iJjfc:. ±IBO^«Sfc |5l«co®tth^# $ 
Sr^rrSWffifc tT. m^b'-A^fttci: 0 P t ifM. 

titimBmm&tf ? xtg ( p tjgj«oj5§ ; 3 n 

m) S:^S?L/c. HfllME b LT, 3>7«. H»> 

xmm&M&Lti. mz. *mfamm<7)±z ^iz^i>^ 

•9--S mSh&: rA>fS5^j ) Ef3^* 
■Tid^. jfetll 2t^lCEt^-t-S^L 

[0071 ] (mt«2 ) ^»^«ffi0^it^OT^J: 

002^ L^«® 1 oRj/m 3 iz^ Lfz&mrnmm 
jmmm.2 0 b mm^mm^m-^wmsxf^Mtm 

[0 07 2] P25t. PlSOtSrfflW P2 

5 t P 1 8 0 b<7>MAittf. P25:P180=7:3 
b =5r S i d t LfclJW-fcttBEW^ ?V-lb mMSm 
mmzX *) . ASM! 2 3i»X 7'J-(P25«t 
*i : 10. 5«»%. P 1 80<7)tti ; 4 . 5«i 

[0 07 3] ^LT. 15^X5 U-l^ffifflLTSrt 
S50S2 1 2:»fi£t. *7V-4*mmLTftmm2 3 

zmisl l . m&cox yv-2*mm Lxm\-^cr>m 2 2 
zbj&l*:. tmimmm 1 b mmiz lx. sno 2 m 
wm±izm 1 iz^-t*mwmm2 b mm(r>m$L<vmw 

m& (g3KHOffl«; lcm^ MW- : 1 5/xm. Sf*» 
gP^S2 1<55«J5; 5/iiru ^S2 3c^SJS; 5^ 

&9m^>m2 2comm; sum) zb&l. mm& 

[0074] (HSfcfiBJ 3 ) ^«c«@<^Mit &JilT<7) X 
o iz LXff^tiZ bWMZ. mm 1 b J: 

o m 1 L/cTtmfii i o atxH 3 ^ t tztemmmm 
±mwM2 obmm^&tt?&ifcw&Rx/-&mmm 

[0075] h? U-yfliZ^ T i Sr-lrtrttW 
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(mm. r^e-rm) £A*u mmnzutekftTizts 
wc. t i ^ts^m^a^m^m^mn^. & 
^X\ ?#4>*i£T i OjtH^JHfcfcJttfrSii-Sifc 
fcj: 0 . ¥^3^2 7 nm(OJ i 0 2 &-? ( T*-*- 

=m-f KiWSlkv^) fciiiSLfc. &{c. 
-TWcfctt&K/S^fr^i.*: -r JaW±UE=» o >f 

mm 1 1 i5f«o#jiifc i o » ¥-mm& 5 6 n m <oT 

i 0 2 ©-? ( , JSTF, P 5 6 ) 
an>f KJga (JTF. 3o>f K«F»2 4:V>3 ) , 
g#l 1 2 nmc7>T i 0 2 %L=F (T-ff~ fe\ OT. P 
1 1 2fcfc*5) fc-£tt=m-f Kjgjff (filT. ao-l 
$ 3 1 V*3 ) „ 1 9 8 n mtf)T i 

i?-**-— fe\ OTs PI 98£:V>3 > fc-g-tf^cK K 
(&T\ 3o>f K**4fcv>3 ) £i«RU;. =5: 
£:h.£tf>=jo-r H^l~ 4tc-i-i^^T i 0 2 & 

WC . U-if-ftcr>mMftm%LZffilr1-2> £ t izi 

[00 76] K^m~40-£*L-m(c** 

<mm^mmv. mz. ■t/uu-xm^mmm^ntu 

[0077] -r^r*>^>. nu-r 1 ^MUT P 2 
7 W*$r-£tr<.-x h ( P 2 7<0^fr* ; 1 2|tt%. 

HH45-iraUP2 7J:Pl 9 8 k cOMMit* P 2 
7 : P 1 9 8= 7 : 3 t Ltz^— X h- (JUT. ^— X h 

LTP2 7hP 1 9 8t(?mmt$:P2 7 : PI 98 = 

1 : UU^-Xh (JilT. ^-Xh2i:V^) £P 

[00 781 ZLX. M £^F*J3B<9/1 2 1 coB 

mzmw ^~xh2^num23<7mmzm^, ^~ 
xv3 *wmv>m 2 2 <mmm\ . -rsr^*. . ^ 

-Xh l~3^X^l>->-e|JJSiJt^Ctl^Hi. HSfefll 

1 t pi«#j«{c x o . agm i ±izm 1 tc^r^mwtc 
2 ^sf*m« 2 isi«<7)^c7)^#cmffi ( gftm 

Offllt ; 1 cm!, MM- ; 1 2jum, «rtgpc7)®2 IcT) 
Jllf; 4junu F*lSB/I2 3cOJllS ; 4^m. Sl^coM 

2 2comm; 4 um) ZMfcLtz. 

[0079] ( mmm4 ) ^mwrnmcomt^iHTcox 
oizLxn^fz^tmm. mmmi twawzmzi 
vmnzm Ltzftmm 1 o &.xsm 3 Lfce««jaa[ 

[0080] -T^*>. HM^!l3^fcV^TfflV^v:^-^ 

h2*m.iH®<r>m2 i<mmzft\,^. ttc. mmms 
iz&^xm^fz^— 3^^m2 3cr>mmzm^ 



st. 3Q-f bmm4Z®mLxpi9-8cwz& 

ts^-X h ( P 1 9 8c0-^fi ; 1 2SC4%. lilT. ^ 

mzm^iz. 

[008 1 J ±MZcr>&<-XY$:X7V->W 
S 1 ±fcB 1 (cSrT^ftliS 2 

ai*i^S2 icomm •, 4vm. pmm23comm; 4 
[0082] ( mmm 5 > ^mtemmomm * wtox 

0 m 1 ICS* L/S7Km© 1 ORltm 3 lc* L3tfe«ii!®M 

*n*?te2 0 tmmcoffifc*^&%mmmf-&mmm 

[0083] -T^ri?*, , ^MM 3 (cfe V ^XMM Ltz 3 o 

vmmiRxfziuj vmm3 ^«§up2 7 1 p i 

1 2 tcomaJtZ P27:P112 = 7:3t Lst^— 
X h ( P 2 70-i-#4 ; 8 . 4®fi%. P 1 1 2c^W 
i; 3. 6©i%. OT. ^-Xh5t^0) 

[0 084] ttz. HS£M3tCfeV>TPML^^D-f H 
1 &tf =ra>f HJS ?S3Sr«ML-C P 2 7 i: P 1 1 2 
tcoMMiitZ P27: P112=l : lfc L.fc^— X h 
( P 2 70-irW* ; 6M*%. P 1 1 20^rS ; 6® 

m23oBmzmwz. it. mffi.m4izn\^xvmL 
tz^-x h 4 ^m^^xmn^com 2 2 trz. 

[0085] <£LT. ilB^^— Xh&X?V— >%1 

m Ltzz t imii. mmm 1 1 mm^miz x 0 . mm 

S 1 ±»cH 1 tc^-f^##«S 2 t [1}«^^C7)^# 

mm (gftwowm; 1. ocm^ */s ; 1 2^™. 

*P^SP<7)J12 l<7)®i? ; 4jmm. ft&M 2 3 <T>mW- ; 4 
um. m<?\-&cr>m2 20mm; 4um) t&folstz. 

[0086] mmme > msmnz&^xmiLtzP 
27cofrfrh%&'<-.-xY\zm^xm.n&cr>m2 1^ 
m&LLtz. ttz. mmmiz&^xwmLiz^vj vm 

m2&tmLXP5 6cr>frZ'ktS'<-Xb (P56<^ 
; 1 2MBl%. OT. ^.-x b7t^o) &mm 

l. z.tL*pm,m2 3<mmzm^tz. mtz. nmm 

tCfcWCfiSSLfcPl 9 8CO^^h^.—Xh4im 
I ->T S^gPO® 2 2 coMffclzm ^fz. 
[0087] ZLX. ±IB<7>#'<— XhSrX^'J— i^Ep 

i ij L/c^i: jaw* s mmm 1 1 [ii«co¥Jiitc «t o . jSbh 

1 ±tc0 1 tc^-T^^fii 2 1 |SI«<?D^c7)^ 
(^H«0®S ; 1 . 0cm\ mm I 2um. 
&ftfficom 2 1 comm I 4 u m. 2 3 ^SiS : 4 

jum. %&\-&com2 2cr>mm;4um) Sr^Lfc. 
[0088] (JtHSMl ) Hi5fe0i|HcfflV^X7U-l 
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cr>mm ;1. OcmMfil 5jum) ZftmLtzZ 

tmhit. mumi tmm^mizx o straws* 

i<omwwmi±. j \<7)mfii. mm. ms&ii3®m*)m- 

[oo89] umm2 ) mmm 1 tzmwzx? v-i 
mmmnmimzm-z-itt: z t m-ummiz lx . m 

m&cr>P2 5£f J m&X'^^&X7>J- (P2 5C0iS 

frt,%&*mtm.m 1 . ocm^ ji 

ffi. ISM. Mj£«1[I}<Wto*;„ 
[0 0 9 01 (it:^43>II^Jl^V^v:X7U-4 

emm ; 1 . Ocm', SJS; 1 5 <im) 2rf^SL^i 
Ztt,ZX*)^j-oti. 

[0 09 1] (Jti^J4>IIM0lJ3fcffll^^-^M 
Wffil; 1. 0cm2 s iff; 1 2um) Sr^MLfc.! 

1 oigajms i ±^ms. mm. tmn 3 mm *>m-r 

[0 0 9 2] (ib«W5) HM^J4^fflV^^-Xh4 
<0B«; L.Ocm*, MM- ; 1 2^m) £f|H«Lfc£ 

4cos^mi±^c7)^. nasi. 30a 
[0093] amme > hmct i tcfflv^^-^ h 2 

CDH« ; 1 . 0cm2 ■ Jfjff ; 1 2jum) ^gLfc; 

2 coMBjmm i ±^<Dmfi. mm. ms.it 3 mm k> m-t 
[0094] (it«w7 > mmM3izi5^xmmLtc3 

o4 KIiia^o>f K^?g2SrffifflLTP2 7i:P 



5 6 tcrmmftZ P2 7:P56=7:3fc Lfc^— * 
h (P2 7^WS; 8. 4KS%. PI 1 2<r>$r£ 
fi; 3. 6«i%. jyT\ ^-AN8tV^) 

t/r? c?4 K«FfflE2 £«JB LTP27£P56i: c^gftlt 
£P27:P56=l:lfc L^— X b ( P 2 70# 
; 6«fi%. P 5 6<^Wfi ; 6Sf«%. ^ 

mmLfzav-t b'm^2^mmLxP5 6^i^tf^. 

-XM P5 6<7>^Wi ; 1 0 0M&%. MT. ^.-X 

[0095] ^.-Xh8^fflV^Tgp^|5c7)S2 
l£?gfKU ^-Xh2£JBVvCf*jgBJI2 3£?mU 
* M0 SrfflV ^XMft&com 2 2 t . 3 o« 
«*»4»*&*IWMW (^05^>cH« ; 1. Ocm^ 
MM; 1 2 xt m > ZfcM LKZ t HWi, HMM 1 R 

[0096) ( Jt««8 ) IQft0l3fc:*iV^TiB8LfcP 

xrv-ymiizx&wifi. mm. msttmrnvm-t 

Z t (c X 0»f*iSPcoS 2 1 ZBfS. Ltz. wtz. mmw4 

^x&ft&m2 1 ±izA? y->$imizj:zmfii. m 
m. &j$.*irf^m9m<7>m22&mj&Lti. 
[oo97] zlx. mmmitmm^mtzx*). m 
mm&\±izmi iz^-t^mimmtrnmcom^co^m 
ftmm cgimcDwm ■, 1 . ocm*. mjsi 2xtm. 

iff ; 4jum) SrJg^LJt. 

[0098] *f6««6Sil*tf*V\ 
.USSR 1 -HMM 7 , it»J 1 

(VrJAS, FSp a n =fe ; r WXS-8 
5-HSj ) S-fflVK AM7vf;|^^- (AM-1. 5> 
^IU^-fe7y7yr*^l 0 OmW/cm^ilK 

fflv^r«a-«E«tt*«!sgL. UBiftmff (voc/ 
v) . mmmzi ( i s c /mA cm -2 > , ftna^ 
(f.f.) 8xs**)u*?-$mmm iv/%) *n&>tz. 
mm\\~-mmmi . #mm 1 -Jts^j 8 

[0099] 

[*1] 
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I sc 


Voc 


F.F. 


V 




/mA - cm" 2 


/v 




/% 


mmmi 


13.0 


0.71 


0.69 


6.37 




13.2 


0.70 


0.68 


6.28 


mmms 


14.7 


0.71 


0.69 


7.20 


5&860B4 


14.5 


0.72 


0.70 


7.31 


'MM^ 5 


14.8 


0.70 


0.68 


7.04 


6 


14.6 


0.72 


0.69 


7.25 




11.1 


0.67 


0.63 


4. 09 


team 


11.3 


0.67 


0.63 


4.77 




12.1 


0.68 


0.65 


5.35 


tfc«0M 


11.7 


0.67 


0.62 


4.86 


JtKM5 


10.0 


0.72 


0.67 


4.82 


Jt*W6 


12.8 


0.68 


0.63 


5.49 


JMRW7 


12.6 


0.68 


0.64 


5.48 




10.8 


0.68 


0.65 


4.77 



[ o i o o m i iz^jk Ltzm%j)*htyt>frtcz. 5 c m 

[01011 

im2] hi (=*Lfe«wi o o<7>®ft(7)mMckmm 
[03 1 hi izjjk LK%Mm*ffi£ttmm?s3tkf%m 



[04 } ^m<mmM<^zmmmco^mwmm<7) 

ft&mmz*k-tm;mmmx$> & . 
[06 1 *w%(v%nmnmmmwBmn*mimm<n 
nwm.i^-twmmmmx^h . 
[ 0 7 } 0 1 tz* t K%m&<7>m<7mmm z^-tmsz 
mmmx-hz. 

i-mmmm. 2-4wwi. 4- 

10. 11. 12, 13, 14--3fe«ffi, 2 0- 

tf>JI. 6 3-«l, 1 OQ-3fe««&l Otf>gfc$MSJ|g, 
CE-«i, E-*»K. Fl, F2. F3, -58K 
Ik F2 2--smWWMi2«aBii. LIO-ASJtE. L 
12.-«SL3K. Pl-HflSBj^WS^ P2-JM«fe 
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[H2] [04] 
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(72>ffet»t US 



(72)%bj^ sea n£ 

3Bn«W!l#T6«!BlBr2TBl»*fi TMv- 

(72>f|Bj=g ftf? fij^ 

S*a*^rfJ^BBT2TBl#tfi T-fS' 

F?-A(##) 5F051 M14 CB29 DA20 FA03 

5H032 AA06 AS16 CC14 CC16 EE02 
EE07 EE16 HHOO HH01 HH05 



